We measure F 814W Surface Brightness Fluctuations (SBF) for a sample of distant shell galaxies with radial velocities ranging from 4000 to 8000 km/s. The distance at galaxies is then evaluated by using the SBF method. For this purpose, theoretical SBF magnitudes for the ACS@HST filters are computed for single burst stellar populations covering a wide range of ages (t=1.5-14 Gyr) and metallicities (Z=0.008-0.04). Using these stellar population models we provide the firstM F 814W versus (F 475W −F 814W ) 0 calibration and we extend the previous I-band versus (B − I) 0 color relation to colors (B − I) 0 ≤ 2.0 mag. Coupling our SBF measurements with the theoretical calibration we derive distances with a statistical uncertainty of ∼ 8%, and systematic error of ∼ 6%. The procedure developed to analyze data ensures that the indetermination due to possible unmasked residual shells is well below ∼ 12%. The results suggest that optical SBFs can be measured at d ≥ 100Mpc with ACS@HST imaging. SBF-based distances coupled with recession velocities corrected for peculiar motion, allow us obtain H 0 = 76 ± 6 (statistical) ±5 (systematic) km/s/Mpc.
Introduction
The Surface Brightness Fluctuation (SBF) method is a powerful technique to derive distance to galaxies when individual stars cannot be resolved. The method was first introduced by Tonry & Schneider (1988) and is based on a simple concept: the poissonian distribution of unresolved stars in a galaxy produces brightness fluctuations between pixels of the galaxy image. The resulting pixel-to-pixel variance of the fluctuation is inversely proportional to the square of the distance, and therefore can be used as distance indicator. Although limited by pixel resolution and high S/N ratio, the SBF method showed the capability of spanning an interval of distances extremely wide, ranging from Local Group objects (Ajhar et al. 1994; Raimondo et al. 2005; Rekola et al. 2005) up to galaxies at 100 Mpc (Thomsen et al. 1997; Jensen et al. 2001 ).
Ideally, SBF measurements can be derived for almost any morphological type of galaxy, provided that the region analyzed has a nearly regular/smooth luminosity profile. Indeed, the presence of morphological irregularities represents a constrain to reliable measurements of SBF, for example, if dusty regions are present, the application of SBF technique requires an accurate masking of dust.
As recognized by Tonry et al. (1990) , the properties of the stellar populations in the galaxy cannot be neglected in calibrating the absolute SBF magnitude. This is usually overcome by providing a relation between the SBF magnitude and a galaxy color. Once such a calibration is available, the SBF method can be adopted to infer the distance of elliptical, lenticular and spiral galaxies with prominent bulge (e.g. Tonry et al. 2001; Mieske et al. 2006; Mei et al. 2007 ). Moreover, the SBF technique has been successfully applied to low surface brightness dwarf ellipticals (Jerjen et al. 1998 (Jerjen et al. , 2000a Rekola et al. 2005) , and Galactic or Magellanic Clouds stellar clusters (Ajhar et al. 1994; González et al. 2004; Raimondo et al. 2005 ).
An interesting case is represented by shell elliptical galaxies, a small number of which is included in the sample observed by Tonry et al. (2001) . Shell structures are generally faint and sharp stellar features, and they are considered a robust indicator of past merging or interaction events (Malin & Carter 1983; Wilkinson et al. 2000) . The stellar population in the shell depends on the galaxy with which the merger has taken place and on the time spent since the shell structure has formed (Pence 1986; Wilkinson et al. 2000) . Many authors have found shells redder or bluer than the underlying galaxy (Forbes et al. 1995; Turnbull et al. 1999; Sikkema et al. 2007 ).
It is reasonable to expect that the presence of shells might influence the SBF signal of the galaxy. In this respect, the high quality of Advanced Camera for Surveys (ACS) images is crucial to remove the shell structure, allowing the measurement of SBF of the galaxy, even at high distances. Thus, the SBF measurement remains a relevant tool to investigate the distance of shell galaxies.
In the present work, we derive SBF magnitudes of a sample of distant shell-ellipticals taking advantage of the high resolution power of the ACS on board of the Hubble Space Telescope (HST). We select deep ACS images and measure F814W-band (∼ I-band) SBF of the four galaxies: PGC 6510, PGC 10922, PGC 42871 and PGC 6240, with recession velocities reaching ≈ 8000 km/s. The main goal of our work is to measure their distance by using the SBF technique. No previous distance determination is available for any of these galaxies, except for the kinematic distance modulus. The farthest object of the sample, at a distance of ∼ 100 Mpc, lies near the upper limit of distances obtained using optical SBF measurements (Thomsen et al. 1997; Mei et al. 2003) . It is worth noticing that none of these objects has been previously analyzed in detail, with the only exception of the recent work of Maybhate et al. (2007) on the globular cluster system of PGC 6240.
In the next section we present the observational data and the general properties of the selected galaxies. The procedure to derive the SBF measurements and the data analysis are described in Sect. 3. The results are presented and discussed in Sect. 4, where we provide new SBF predictions together with new calibrations of absolute SBF magnitudes for the ACS@HST filters based on single-burst stellar population (SSP) models. In the same section, an evaluation of H 0 is also obtained. A brief summary is given in Sect. 5.
The observational data
The HST images used in the present work were obtained with ACS in its Wide Field Channel mode. The large field of view, high resolution and sharp point-spread function (PSF) characterizing ACS images are critical requirements to attempt the SBF measurements of the distant galaxies we have selected.
The images were retrieved from HST archive. A requirement in selecting the data is that the SBF S/N ratio in the F814W band is ∼ > 5, as suggested by Blakeslee et al. (1999) . This condition is verified for the three ellipticals PGC 6510, PGC 10922, PGC 42871, while PGC 6240 images have slightly lower S/N (≈4). For these galaxies F475W images were also available, though the exposure times prevented their use to measure SBF (S/N << 5). However, they were retrieved and analyzed to obtain integrated magnitudes and colors. The images are associated with proposal GO 10227 (PI: P. Goudfrooij) designed to study the globular cluster system of the four giants, post-starburst shell ellipticals. The main properties of the selected galaxies are reported in Table 1 .
We downloaded the ACS images processed with the standard calibration pipeline (CALACS), that includes bias, dark and flat-fielding corrections. The images from the archive still re-quire the final image combination and the correction to remove the geometric distortions. To this purpose we used the PYRAF task multidrizzle (Koekemoer et al. 2002) , that also provides the bad pixel identification and the cosmic-ray rejection. No sky subtraction was performed at this stage. To reduce the effect of noise correlation introduced by the drizzling procedure , we adopted the LANCZOS3 kernel which, as demonstrated by Mei et al. (2005) and Cantiello et al. (2005) , is adequate for the purpose of SBF estimation.
Data Analysis
To derive the SBF measurements we follow the same basic procedure adopted in Cantiello et al. (2005 Cantiello et al. ( , 2007 . In this section, we summarize the relevant steps to measure SBF magnitudes and we enlighten the differences from the quoted works.
First, a provisional sky value is derived from the corner with lowest sky counts, and a mask of the bright sources (saturated stars, extended galaxies, etc.) is obtained. Then, the brightness profile of the galaxy is modeled using the IRAF 4 /STSDAS task ELLIPSE (Jedrzejewski 1987) . After the galaxy model is subtracted, we derive a new mask of the faint sources which clearly appears after the galaxy light is removed. This new mask is fed to ELLIPSE to obtain a new galaxy model.
We use the isophotal geometry, as derived with the last galaxy model, to get the surface brightness and color profiles of the galaxy. The galaxy profile is fit using a de Vaucouleurs law to find the sky as the zeropoint constant in the fit. For all galaxies, we find that a de Vaucouleurs law is well suited in the 1-5 ′′ region of the galaxy. This result confirms the known evidence that the photometry of shell galaxies is the same expected for a normal elliptical (e.g. Wilkinson et al. 2000) .
The new sky value is adopted and all the above steps are iterated, till convergence. At the end of these iterations we have the final sky value, the mask of external sources, and the best galaxy model. The final surface brightness and color profiles for the four galaxies are shown in Fig. 1 . It is worth noting that the average color of the four galaxies is bluer than in normal ellipticals, and the color gradient is positive or nearly flat. Both characteristics can be considered normal for this class of galaxies (Tamura et al. 2000; Lee et al. 2006) . For all data we apply a K-correction Poggianti 1997) for integrated color. The extinction correction are evaluated using the prescriptions given by Sirianni et al. (2005, their Table 14) .
We subtract the sky value and the galaxy model from the original image. This operation leaves a large scale residual background, due to mismatch of the real galaxy with the model. The large scale residuals are removed using the background map derived with the photometry package SExtractor (Bertin & Arnouts 1996) . We have carried out some numerical experiments to determine the best background map parameters able to provide both a good subtraction of the large scale residuals, and the best possible removal of the shell features. After several experiments we have chosen a mesh size of 15×15 pixels 2 (BACK SIZE=15), with 3 background-filtering meshes (BACK FILTERSIZE=3).
Up to this point, the procedure is applied to both filters. The sky, galaxy model and large scale residuals are subtracted to the original frame to derive the residual frame. Note that possible dust regions, as found in PGC 42871, are masked out since they could compromise the SBF measurement. Such regions are better recognized from the F475W image, the same dust mask is used for both filters.
We run SExtractor on the residual frame to obtain the photometric catalog of external sources (foreground stars, globular clusters and background galaxies). This photometric catalog is used to construct the luminosity functions (LFs), which will be used to estimate the contribution to the fluctuations coming from faint unmasked external sources (P res ).
The procedures used to fit the LFs are the same described in Cantiello et al. (2005) . In particular, we adopted M I = −8.5 mag as the absolute Turn Over Magnitude (TOM) of the GCLF (Harris 2001) , while the exponent for the power law LF of background galaxies is γ = 0.34 (Bernstein et al. 2002) . These parameters are used to start an iterative fitting process where the surface density of galaxies and globular clusters, and the galaxy distance are allowed to vary until their best values are found via a maximum likelihood method. Fig.  2 shows the best fit of the observed LFs obtained for the four galaxies, used to derive P res .
Before computing the power spectra of the residual image and of the PSF, and evaluate their azimuthal averages, we mask regions with residual contamination from shells, and divide the residual frame by the square root of the galaxy model. It is worth noting here that only the shells not completely removed by the background map subtraction, i.e. the most prominent shells, required further masking.
The frames obtained with the analysis described up to this point are shown in Fig. 3 . We point out that in general the residuals appear similar to typical residual frames of SBF measurements of normal ellipticals. Nevertheless, in Fig. 3 we adopted a scale to emphasize the regions where the procedure described failed in the complete subtraction of shells (in particular, PGC42871 and PGC6240). To quantify the additional systematic uncertainty due to unsubtracted shells, we performed a specific test described at the end of this section.
Next, the total fluctuation amplitude is determined as the constant factor P 0 multiplied by the PSF power spectrum, to match the power spectrum of the residual frame P(k):
where P 1 is the white-noise component, and E(k) is the convolution between the PSF power spectrum and the power spectrum of the mask function. The latter mask also takes into account the shape of the galaxy annulus adopted for the SBF measurement. The minimum annular radius has been fixed to be the minimum radius without dust contamination, while the maximum radius is fixed to the region where the galaxy to sky counts ratio is ∼ > 1 5 .
A robust linear least-squares method (Press et al. 1992 ) is used to fit Eq. (1). The lowest k-numbers (k < 250), that have been corrupted by the subtraction of the smooth background profile (Blakeslee et al. 1999) , and the high k-numbers (k > 600), that have been corrupted by the drizzling procedure, are excluded from the fitting (see Cantiello et al. 2005 Cantiello et al. , 2007 , for more details). Finally, the SBF magnitude is evaluated as:
where P res is the extra contribution of unmasked external sources, evaluated from the fitted LF as described in the quoted papers. The amplitude of P res is small for all galaxies of the sample, being on average P res /P 0 ∼ 0.08 (Table 2) . m * is the zero-point ACS magnitude in the VEGAMAG system reported by Sirianni et al. (2005, 
is the extinction correction in the F814W passband, and K F 814W is the K-correction term. We apply K F 814W ≈ 7 · z after Thomsen et al. (1997) .
We used Sirianni et al. (2005) equations to transform the F814W and F475W into the standard B and I magnitudes. However, in the forthcoming section we will also take into account the magnitudes in the ACS photometric system. The main differences between the present data and the images used by Cantiello et al. (2005 Cantiello et al. ( , 2007 are i) the much greater distance of the objects, which affects the LF fitting, and ii) the rather complex shell structure. For this reason we have performed two additional tests with respect to the ones described in the quoted papers.
The first one is related to the Globular Cluster LF (GCLF). The data quality of the images in some cases does not allow to reliably sample the TOM of the GCLF. This is confirmed by the recent work published by Maybhate et al. (2007) on the GCLF of PGC 6240, based on the same data used here. These authors do not provide an estimation of the TOM, however, from a visual inspection of their Fig. 11 , the extrapolated TOM appears ≈1 magnitudes fainter than the one adopted here. Since the large uncertainty, we perform a specific test to evaluate its effect on the SBF. Adopting the GCLF of Maybhate et al., the SBF magnitude changes a few hundredths of mag ( ∼ < 0.05 mag), that is a ∼ 3% uncertainty on the distance.
The second test concerns how the presence of shells affects SBF. To evaluate this effect we selected the farthest galaxy in the sample (PGC6240), then we run the whole SBF measurement procedure on the image, with and without masking the most prominent shell.
The result of this test shows that the final SBF magnitude changes by ∼ < 0.25 mag. Even though this is not an exhaustive evaluation of the uncertainty caused by shell features, it is a robust suggestion that the adopted procedure should keep this source of uncertainty fairly below 0.25 mag. Thus, we consider this value as the upper limit of systematic uncertainties due to possible unmasked residual shells.
In conclusion, the total statistical uncertainty on the SBF is obtained as the square sum of the fitting uncertainty on P 0 , and the default 25% uncertainty on P res (Tonry et al. 1990 ). The effect of the sky uncertainty is negligible on the SBF, while it is the main source of error in the color. In addition, these measurements suffer for a total systematic uncertainty due to: 1) the PSF normalization (≈ 0.03 mag), 2) the fit of LFs (≈ 0.05 mag), 3) the filter zero points (≈ 0.01 mag), and 4) if necessary, the transformation from the ACS photometric system to the standard system (≈ 0.02 mag). Summing in quadrature all the systematic sources of errors, we find that a total systematic uncertainty ≈ 0.1 mag affects our SBF measurements ). On average, this corresponds to a systematic error of ≈ 6% on distances and on the Hubble constant. If we also add the maximum systematic uncertainty of ≈ 0.25 mag due to the presence of shells, the total systematic error becomes ≈ 12%. It is worth emphasizing here, again, that the 0.25 mag systematic uncertainty due to the shells is an upper limit, as it has been derived from the worst case, i.e. farthest distant galaxy, prominent shells. Table 2 reports the final SBF measurements and statistical uncertainties for all galaxies. In the Table we also report the SBF and colors obtained transforming the ACS filters F475W and F814W into standard B and I passbands.
Discussion

Calibration, SBF models and distances
The application of SBF method as distance indicator requires the calibration of the absolute SBF magnitude, M, versus the broadband color. To date, no calibration is available for the ACS F814W bandpass versus (F 475W − F 814W ) 0 color, in the color range of the present galaxies sample. Moreover, even transforming the (F 475W − F 814W ) 0 color to the standard (B − I) 0 color, the empirical calibration of SBF in the standard I band determined by Cantiello et al. (2005) is defined in the color range 2.0 ≤ (B − I) 0 ≤ 2.25, while all our galaxies have (B − I) 0 ≤ 2.0 mag. Thus, we decided to extend to bluer colors the calibration of absolute SBF magnitudes, by using models.
The SBF models used here are based on the most updated version of the code SPoT (Stellar Population Tools, Raimondo et al. 2005) 6 . These models have the advantage of fitting the SBF and color of ellipticals, as well as of resolved and unresolved stellar clusters, for a wide range of ages and metallicities (see Raimondo et al. and references therein for details). For the specific purpose of this study, we computed the theoretical SBFs in the ACS VEGAMAG photometric system using the BaSeL 3.1 (Westera et al. 2002; Patricelli 2006 ) stellar atmospheres library. The resulting SBF magnitudes are reported in Table 3 .
We start with the empirical calibration by Jensen et al. (2003) :
defined in the color range 0.95 ≤ (V − I) 0 ≤ 1.3. This relation has a high degree of reliability, since the zeropoint magnitude has been obtained using the improved periodluminosity relations for Cepheids by Udalski et al. (1999) , and the slope is the one derived by Tonry et al. (1997) based on group membership of galaxies. On the theoretical side, we fit the SBF versus color models with a robust straight line fitting process that minimizes the mean absolute deviation. We selected stellar population models in the age range 1.5 ≤ t(Gyr) ≤ 14, and the metallicity range −0.4 ≤ [F e/H] ≤ 0.3 (Fig. 5, panel a) . As a result we obtain:
in very good agreement with Eq. 3.
The same models, but for the ACS photometric system, are compared to the observational data from the ACS Virgo Cluster Survey (Mei et al. 2007) . We have adopted a DM≃31.1 for the Virgo cluster (Ferrarese et al. 2000) , and transformed models into the AB-MAG photometric system for sake of homogeneity with data (Fig. 6) . A linear fit to models provides a slope α = 1.4 ± 0.1 and intercept β = 29.0 ± 0.1, in good agreement with the empirical fits provided by Mei and collaborators, who give α = 1.3±0.1 and β = 29.09±0.04. We have also checked the case of a double linear fit, as suggested by the authors. We obtained α = 0.8 ± 0.1 and β = 29.0 ± 0.1 in the color interval 1.0 ≤ (F 475W − F 850LP ) 0 ≤ 1.3; while α = 1.7 ± 0.1 and β = 29.0 ± 0.1 in the color range 1.3 < (F 475W − F 850LP ) 0 ≤ 1.6. In both cases the fit from models agrees within 1σ with the empirical calibrations.
Before going further, we evaluate the capability of the SBF method to derive accurate distances of shell ellipticals, as their peculiar morphology might disturb the SBF measurement. To this purpose, we selected a sample of shell galaxies from the Tonry et al. (2001) database, for which the distance modulus (DM) is available from methods not related to the SBF technique (Table 4 ). The absolute SBF magnitudes,M N ON −SBF DM s , of these shell galaxies, calculated as the difference between the SBF apparent magnitude,m T 01 and the non-SBF DMs listed in Table 4 , are reported in Fig. 7 . The solid line in the figure represents the empirical calibration, Eq. 3, from Jensen et al. (2003) . Taking into account the uncertainties, the observational data are consistent with the empirical calibration. The median difference between the absolute SBF magnitude predicted using Eq. 3 andM N ON −SBF DM s is: M J03 −M N ON −SBF DM s = −0.06 ± 0.22 mag, so that no systematic offset is recognized. Moreover, the data-point nicely overlap with models. These results provide a further support in using the SBF method to derive distances of shell ellipticals.
Relying on these agreements, and using the same set of stellar population models matching the Jensen et al. (2003) equation, we derived:
the relation is shown in Fig. 5 (panel b) .
Following the same procedure, we derived the M I versus (B-I) 0 calibration (see Fig. 5 , panel c), which extends to colors (B −I) 0 ≤ 2.0 the previous calibration from Cantiello et al. (2005) . The fit to models provides:
Using Eq. 5-6 and the data in Table 2 , we obtained the DMs reported in Table 5 (Col. 2 and Col. 3).
We note that the latter two relations may suffer of systematic uncertainties which typically affect stellar population synthesis models as, for example, the adopted library of stellar atmosphere models, especially for cool and bright stars. In Fig. 5 (panel d) we show the changes expected if a different stellar atmospheres library is used to obtain stellar population models in the F 475W and F 814W filters. The new atmospheres library is the combination of stellar models by Westera et al. (2002) for relatively hot stars (T e > 4500 K), and by the PHOENIX models for cool stars (Brott & Hauschildt 2005) . Adopting these atmosphere models, Eq. 5 becomes:
The distance moduli obtained using the latter equation agree within uncertainties with those reported in Table 5 . On average we find that the new DM varies less than 0.05 mag.
After transforming the (B − I) 0 colors in Table 2 to (V − I) 0 color, we also derived the distance moduli of the four galaxies using the empirical calibration, Eq. (3) and the mĪ data in the Table 2 . To this purpose, similarly to Cantiello et al. (2005) , we derived the (V-I) 0 versus (B-I) 0 color transformation, using the same set of models adopted to obtain the Eqs. 4-6. By fitting a straight line to the models, we derived:
The distance moduli obtained from this procedure are in Col. (4) of Table 5 . All the DMs from the different calibrations are in good agreement within uncertainties.
The uncertainties reported in Table 5 come from the propagation of statistical uncertainties already described in Sect. 3, and from the calibrations uncertainty. In addition, the following systematic uncertainties should also be taken into account: i) ∼0.1 mag from flat-fielding, filter zeropoint, etc., and, ii) the upper limit ∼0.25 mag which is the maximum uncertainty possible due to possible residual shells.
Finally, we compare our distances with the ones obtained using the Hubble law, reported in Table 1 . The recession velocity adopted for each galaxy are corrected for the Virgo + Great Attractor + Shapley Supercluster infall, based on the local velocity field model given in Mould et al. (2000) . The good matching of our DMs with the kinematic DMs ( |DM SBF − DM H 0 | < 0.2) confirms that it is possible to measure reliable SBF magnitudes for galaxies up to 100 Mpc, even in the optical bandpasses, with an uncertainty of ±8 Mpc (statistical) ± 6 Mpc (systematic, ± 10 Mpc if the upper limit uncertainty due to possible unremoved shells is taken into account).
H 0 determination
Since our galaxies are located beyond 4000 km/s −1 , they constitute a good sample to determine the Hubble constant, H 0 , given that the effect of local deviation from the smooth Hubble flow is minimized at this redshift. Using the distances based on the calibration Eq. 5, we estimate H 0 = 76 ± 6 (statistical) ±5 (systematic) [±8 systematic including the upper limit uncertainty from possible unsubtracted shells] km/s/Mpc. It should be noted here that the H 0 value reported has been derived adopting the SBF measurements and the theoretical calibrations presented in this work, i.e. it does not suffer for the uncertainty of the Cepheids calibration. On the other hand, the adopted calibration suffers for the uncertainties and assumptions that are tipically embedded in stellar population synthesis models (see for example Charlot et al. 1996) . However, the reliability of the present models is tested against known observational data (for example the empirical calibration from Jensen et al.) . Such comparisons suggest that the theoretical systematic uncertainties are not larger than the quoted uncertainties.
Even if this determination is based on only four galaxies, it is interesting to note that the H 0 value derived is in good agreement with the final result from the HST Key Project Team, H 0 = 72 ± 4 (statistical) ±8 (systematic) km/s/Mpc, and with the value H 0 = 70 ± 5 (statistical) ±6 (systematic) km/s/Mpc obtained by the same authors using only SBF distances (Freedman et al. 2001) . Finally, such value also agrees with the recent values H 0 = 73 ± 4(statistical) ±5 (systematic) km/s/Mpc determined by Riess et al. (2005) , using the multicolor light curve shape method on two SNIa, and H 0 = 72 ± 4 (statistical) ±4 (systematic) km/s/Mpc determined by Wang et al. (2006) , obtained by using a sample of 109 SNIa and the ∆C 12 method.
Summary and conclusion
We presented F 814W SBF measurements from ACS images of four distant shell elliptical galaxies with radial velocities between 4000 and 8000 km/s. By using the SBF method, the distance moduli of these galaxies are derived for the first time. We provided new calibration relations of the absolute SBF magnitude versus the integrated color, specifically the M F 814W versus (F 475W − F 814W ) 0 . Moreover, the M I versus (B − I) 0 relation presented here extends to bluer colors the calibration of Cantiello et al. (2005) . The calibrations are based on new SBF models computed with the SPoT code for the ACS and standard filters. These models are aimed to simulate single-burst stellar populations of age ranging from t = 1.5 Gyr up to t = 14 Gyr and metallicity from Z=0.008 to Z=0.04. The use of a theoretical calibration is important not only because it is free from the uncertainties affecting empirical secondary distance indicators, but also because no empirical calibration of SBF magnitudes for these photometric bands is available in literature. To verify the reliability of the M F 814W versus (F 475W − F 814W ) 0 calibration we used exactly the same set of models to derive SBF-vs-color relations in bands for which well established empirical calibrations are available (e.g. Jensen et al. 2003; Mei et al. 2007 ). As a result, the comparison between theoretical and empirical calibrations shows an extremely good agreement. This result added to positive tests already performed on resolved and unresolved stellar populations (e.g. Brocato et al. 1999 Brocato et al. , 2000 Cantiello et al. 2003; Raimondo et al. 2005; Fagiolini et al. 2007 ) make us confident that the theoretical calibration presented here can be safely adopted to derive distances.
On the observational side, our measurements suffer for ∼0.1 mag systematic uncertainty in the SBF measurements coming from the filter zeropoint, flat fielding, and PSF normalization. In addition, the presence of possible unsubtracted shells can affect the estimation of SBF amplitudes; we estimated an upper limit uncertainty of ∼0.25 mag from the worst case in the present data (PGC6240: the farthest galaxy, prominent shell).
Coupling the SBF measurements with the theoretical calibrations we find distances in agreement with the ones obtained using the Hubble law. The present measurements enlarge the sample of galaxies beyond 100 Mpc with optical SBF distances.
Finally, using our SBF distances, we derive H 0 = 76±6 (statistical) ±5 (systematic) [±8 systematic when the upper limit uncertainty from possible unsubtracted shells is included] km/s/Mpc, in good agreement with the most recent estimations of the Hubble constant.
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